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Abstract of JP 10216598 (A) 

PROBLEM TO BE SOLVED: To provide a coating 
device and a coating method for removing securely 
the adhered matter such as a coating liquid adhered 
on the periphery of a jet opening of a coating 
instrument regardless of the kind of the coating 
liquid while minimizing the wear of a cleaning head 
and securing the dustproof properties and long life 
and forming a high quality film free from film 
defects, and also provide a manufacturing device 
and a manufacturing method thereof for a color filter 
in which the above coating device and the coating 
method are used. SOLUTION: A cleaning 

component 94 moving along the longitudinal j..^ . S^lp N -W^I^ 

direction of a jet opening while being brought into x ^<,; v %^^ \^;>;> ; / ^ 

contact slidably with a jet opening peripheral section j ' ^'-V^-i^^xl/- 1 ^ 

10 of a coating instrument 40 and removing a , J.o, -^-''^-v % \ 

coating liquid adhered on the jet opening peripheral / '' "^^f \ '\- \\A 

section is provided, and also a sensing means for 4r^-f / / / >' \ v -\ \ vy'v 
sensing the position of the jet opening of the coating / / /' \ \ \ \. \ \S\ 

instrument is provided, and based on the measured ^ § 1 \ \ \^%- r 

value of the jet opening position sensed by the & K ^J / 1 1 \ >€' ^ S^i^ 

sensing means, the relative position between both S^yL \ \,.-'\ v> ^ 

of the cleaning component 94 and the coating ' & Ns s s £ 

instrument 40 at the time of being brought into 
contact slidably is controlled to be constant on the 
basis of the jet opening position of the coating 
instrument as a reference. 
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y-f 4 0 i 9 4>+^t7v# < . :m'j7b4 0 

[00 59] #y-9 2rt(Ctt-t«5fc«affc:fflaiUTS 
«0-M0«Mg|3« 9 4 ^'ffiBSixTis 9 , 
SEW9 4{if*a5-rSSS^-- 7h9 6S^LT^-9 
2 £ft 9 ft f 1 ^ilT V * & . £ tL A, jff A gP W 9 41^'?- 

9 2(^J^*rtlfc^tf3lBIH*#U , Cffl*ft(t6#lT*i 
9 . <! fi^?iffig|S# 9 4 t0±ffi{iX 9 «y h 4 0 coy 
X/l^4 0afc-£gct£fl£t££*"U ClfLtiO. 

y X/HJ4 o a tcaaws - 1 « . X 9 -y h 74 

AOcr>JX)VMA 0 ati-ecOpfBM^TffitML-TJt 
[0060] $ £> tc . iWfSEW 9 4 <?>«BliflfiHP»li 
yytSIB^ sKUxxf/HBIB. sKUm 



9 -y h^>f 4 0fcfctfl>yX7kg|54 0 a<7)^*tt£-hfr 
CUfil-r 5 fc«>» fiMwSPW 9 4 li-f-tf>JJSj&* 2 mmlil 

[00 6 1 ] £tz. H4 tC^-T «fc ^ tC«fJiH»#9 4tf)E! 

o * *t=J i . ift^MRttiJ y X;k 2 0 8 ^'fl i hftX v ^ 

liOyXMrtglmm, 5'h@2m«X-r>'lxXS 

tufr^mm&nz & xm% as t . JE-<osf s iigt# m#> 

TcoattHmimt^^ c\kX'i£MlzMg&T%& . i<0 

[00 62 ] #y-9 2tf5rtJfiHfc^4-?-^tf>*af^2 
y0ft#UJP9 8 (05#b§) tfBtfLZtiXti*). Ztl 
^tiJP9 8(±ia4«J:ot--yX;H OO^^LTSf 
m^-y^SM^fLTv^. i*o»aj7h-x l o 2{i^' 
y-9 2^mm^^x^^ u r 7 6 st-ffitA -e l 

T, ^^-Y l JT7 6i3j;y ; "^f-vyr^'-f K74 2rSa 

■ovarwmiffc, ^r-vyr^ f 7 4 cawaj^-x 

10 2 ^->fXS^7 2 rtfc^< JtA^BBP^JKS^T 
ti 9 . i^MPtiy 4 — 9 A-7 8(:^ta^ 

[00 63 ] -fX*&7 2rttfeV^T. Wffi*— X 1 0 

LTis 9 . f<7)5tSi«^y? 1 0 4«IJIIL 

t, ^«iK?syyy i 0 4rtfc#A*fvo>.B. iR^y 
y^ l 0 4<«fc:l4iR5[Jh-x l 0 6^KMLTK9# 
ftA>tiTfc9. i o 6(iS2^yr i o 

[0064] _L$L7tnuK • jffl«»«7 o^mtt^-y 

8 2 . xry'j yy-9 o mmmzthij 
&£vn£#>7°i o 8i±fr^L^y-yy-»?-5 6(^m 

7 0<59#«jS-i$!lP-ri» o 

[00 6 5] &t^y-y A)V-?-crMMz$hhh~ x 

^-ffi^IKBJ-rS . £t\ X 9 -y h yW 4 0 5- y-f iSUV¥ 

% . -fe 2 0 2 9 >y b y -f 4 0 Ottft P;?cS 6 

8«t:T^<|>J;dX7 : --^6^fltfj$-ti-S„ OWCX 

9 -y hy-Y 4 0S#K7'7^y h 3 1 ^TKS^S i fc 
fc±oT»9>o< iJT«fc^»S-iir. £*«-fey^-2 0 

2 t , D±tBP^S6 8 fcOgEStK 1 L, K 1 R^aiJSE-f" 

[0066] . ® 1 mmK 1 l , 
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K 1 Rm<omtfffi%te}2Lk'?S>& b. 3>h° A -^54 

ti^-^y^-5 6t^-LT#BMlfll2 6fc:tJ(t* , J-r 

7?f j.1 — ^ 3 8 a SrltsMl L- , 5flllltIPilK.lL, Kl 

^-f */k?*3 2 £12 1 ^ElJRt'^-r i 3 tEME** 
S . £ tlizX 0 . ?'4* toW 3 2 £]R "3 ftlt£>*UtX U 
•7 h^'-f 4 O^ttftp 6 8{i;^^S^|*]T"^T(5{iVW 

[0067] ZcDZ. o [Z UX >J -y h y-f 4 0 fcltstt* 
tttliP5feS6 8cO* 5 P|i»^T'f-S t . rJVb"^.-^ 
5 4 ttiOTBfrSTWHIHK 1 L SrittHJEgitlK 3 fc LTIS 
5£L (KdSBern-fe^) , |5]B#t'j^rx^-^2 0 

[0068] f Lt> 3Vta-^5 4tt, SMIB£ggtK 
3& J: VX/PZ fclo'l . mkVOVYZy&ttzm-l 

[0069] Y=Z-K3 

t!Sl/<;lY(i±SA>tii^^j: 3 tcx U -y 
h^M 4 0c9ttftP6 8j&*Xx-^6«±M4T'P£TL 
fcfcS, y~TXy--/W8 6^aj^£;fi|,^a}fI-f\ 
9 , ^'-f ib)V¥?> 2coi^;H£S2:jSLT^&o -? 
V vc„ *#J995W fc X U >y h ^ 4 0 SDttiiJP 6 8 
-f^ffiSmmi/^Y C Sr 
YC=Y+a 

Tn^eo.— ^5 4fcJli5i4'frTtS< t^TX'J -y h 

[0 0 7 0] ±^LfzXdizLX^m\y^Yti^^ 

7°) , X'J-y b^>f 4 0tiJ:tf^-r— ^6l±SDi5a»S 

§*U ^.f— 5'*6li*aBfi!*i , CflUtt3#i6. 
[0071]^ 3 2 com^l/ ^)VY%W£7£t& 

tcftfc 0 , #P»fl§ 2 6 33 i y'Xf-y 6 cOf^ftiBlfflr 
(i. WaLfc^-^>^-5 6**«^-^>-x§iJWi:ii: 

[0072] mzm$iTmtzA& . ; <r -rii^-TEi 1 t 
*-$-*n< 2 t*f Lxm^y&Wkiimzimwf^frL 

X\^$?-92*. HIJK- jtMHffif7 0<7)Wt-* 
8 2 £ «fc 0 y A — YX? U a- 7 8 ^foKER L 

4lixu -y h^'-f 4 o^-^S^oT^fiBWt^ 

[0073] icom^T-. \/ y 4 aymmm 



Ml#4 6&#yy°*fa5 2 t m.3\*—X4 8 fccoHS- 
Sil^^flJ&iftWSfu *.vr*#;5 2(±^ortgp 

cc^y? 5 o\^comm^m3\^-^4 8imtxm.3\ 
ii#yr*ft5 2 tM*-^4 2 t^tim*^ 

l*t&*-X 4 2SIttXU7b 4 0 fclWtttiti 
[0074] XV >y h^'-f 4 OiOttaiP^^tttiJSfLJt 

9 2^^»^ai^-xi 0 2£mtxmm.?>7 104c 
ffffi^iis. mm.fy-7 1 0 4Wii«^y7° 

1 0 8J3J:t/i®3l*-Xl 0 6C J: <9%m%tlX^Z>cr> 

x\ J39-9 2ncnmvmtwm.'9v9 1 o 4^asfi; 

[00 7 5 ] ±iit^ cfc 3 tcLTXy .y h^>f 40W 

»flijart«fc5fi.*t, mmcmimffifmtLx, ^ 

y >-^'*ryT4 4 coWMWMt# 4 6 ii^yr** 5 2 

ti?[*-X4 8t^jfgf^<«i«§il. 
7^*5 2fi^y^5 0rtc7)M^?g*«Sai*:-X4 8S- 

mtx. z^ftmzmMAcomiumzm^L . ^tx. 

is y yy*'y74 4li^llfli#4 6 ^VT^ 

*5 2 t«^-x4 2 fc &«^-r^<-rom^.fM»sn 

[00 76] ZC0i£W.X*¥4 *lV?'3 2C0]y^.)Vim.i 
ffi&S$&\s'<JVYC $.X*T^*t. X y -y h ^"-f 40« 

[00 77 ] ZLX. EUR- mffiMffi7 0l,Zt5^X. * 
«x7yU^9 0 * T#3i $ * <! t 
i y , ^-9 2i s X'j7b 4 0 1 |ft»tT±#§ 

-*fco»»guw9 4 y -y h r>r 4 0 nmatiizm 

[0078] ZCOm. #9- 9 2 ^fOWBMafllfcrtUt 
T^iftS-yrS i; . 9 4 y >y h ^-f 4 

OCOyXjV-^4 0 a, -f-^-fe. XI) ■•/ h^-f 4 0<7)D± 

as □ & *tr RtjB pfflawfcapt t fc«anrr , zcoy xn- 

§P4 0atCMLTfIJgL. iiX^»tfSP«9 4{±Xy 7 
Y-fA 4<d<r>/XiVU4 0 a<y^hHt##L-C^S^ 

[00 79] — MCDmm UU9 4 \±JX)Vm>4 0 a 

yx)VM4 0a,t wmm t c^m^m. a t #a , y x^gp 

4 0 a cO^JS^H-oT-t^Wt^^LT^ Skuas' 

t , JC tt S»Wtffi^#IHV'^Y C *i-fe 'y h 

5 sfi * *» , ffiJSSSW k y X/l^8 4 0 a cO^^tt^'WS 
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jS^S 4 . £ . ffif MW^OX y -y b ^-Y ^ttfW £ 

[0080] ST. XV-ybV^4 0COJX)V&4 0 a 

>y b9 6^hH$:fEoT^-9 2fcg(tffi^fL4o 
[0081] 9 23fi*Rr«fiaiO±S"*T5!S<t4 

[0 0 82] — X-f-^6«iEI^L^^n-^Sr 

■reotf^xS^AteXT— ^'60±fflW^3y{:J: 

[0083] i7^S«A«n-fVy^Ttl» t . 
£p*-t y*r 2 2 ^TPS L , zcom^y-t2 2izx , o^, 

T— 'J 6 ±_cr>tf y XII A <50 & § *«3i6¥«tC»|ffi $ ft . 
[0084] £CDf£„ Xf- $✓* 6 ifiX V y b V4 4 0 

te^-f y&xv >y b^-r 4 0tf0D±aiP{aa^3*L^^'if 

[0085] ^U, X U -y hr-Y 4 0 li. KtfflSS 
tiTU|,^"^XS«A<7)Jl^.5r#l:LTTK$fL. xy 
-y b^'W 4 OWIltajPt^^aeKAkwBltHf^W^ 

■fcg|SfLTV^43&>i3, ^-9 2i^iJ >y Y^-i 4 0 

[0 0 86] 7VTy>xiim&ZtLtzk. y'jyy* 
>74 4 £Rtffii&fE§-£T . X y -y b ?M 4 

U a±ma^6 8 ttfyxmUAtcomzm 

miz, xy-y t-y>T4o. ^«a*^toi 

ffi^MStfrS-frii:, M2t,z^ZtLX^$>J:ot l ztf 

5 x*r act) ±m tzmffi&co mm d jpstt l t ^ § *x 
4, 

[0087] XT->-'6i50iHffcffV\ #5XSSA± 

izxMmDcDB&zmT-t^MtfmTJJ ytfx y >y 
ifW4o oo±tH □ oismea^iijat- ; com a 
x\ isVyi?tfyy°4 4cr>\t£tmi{Eti s W±£ti&<, z\cr> 
x o iz lx x y «y h ^-f 4 o *»^«^m?K<?3tttfi**ff± 

JBJfcftT9-f y^'xy <y h^'-f 4 O^RtitiPSriliftUt 

WjSt-. ^ y y^*fyT4 4 co\\±ia l mft&W±t& i 5 
LT fc >- y yy^y74 4 cottasi&fftWMiS 



frV\ Xy 'y b^W 4 OtCfcftSXy >y b 6 4|*l^^flj 

y^>74 4<y«^KLi&fEi:|W|Bt£. X y -y b^'W 4 
0 «7cc7)ei ^ T_t* $ ft £ . 
[0088] — -ft. Xt— ^"6cOffii6{iX y b^-f 4 
0A>fe«M^<JDtttK**fP±5fLTtaia!§<l. Xt- 

vbifaA vmi/-/u4cT)mmzmmLi-m£x\ ^<r> 

xltA|±ryn-n;J; Oxf— ^6>&^KD^§ 

[0089] Xf-y 6 ^'X >J -y b ^>f 4 0 £ jiii L^i 
», #*-9 2(±S^f#ffifiK*^0JRfi«t#«)§tL 

^y y^>-T4 4i±i®v^L^*^ 

ft, M7RM2rttaiL, X'J >y br^4 0<?)Xy v b64 
^Z^MJfn h<7te ISfeit-r „ itfDBL xy -y b^ 4 

^ — 9 2{Z^-ft^tlh, 

[00 90 ] i«f^. X 'J <y b 40(1 ¥A HvV? 
3 2M^#{f3K/WC^SfiatT'TKL, ^^0B#± 

it sea t a* Tit ftgm 9 4 ji Htra l «t a tcx 

y -y b^-f 4 0<7)yXVl-gE4 OatCftf Ltv^iM 
[00 9 1 ] ^'^-9 2^'f#«ea^M§tL| ) t , Xt 

-as^ffiiSj&^T-r-s . 5r*s. %fflseat=T> xt 
-?■ lt, >-y y s J#y74 4\m&Ltzmm> 

[0092] 4 ft, U/WR»JHKP, »SiJt:»fy± 

ffifrm. tzt^mmmzmmtxi^cotrntimii 

$> 0 . X 'J >y b r-f 4 0 MI-^flK/l-Y C 4 
LTV->SB#fc, 7X7W2 0 8d^^i¥M^7X>2 0 8 
c?5P*^2mm<5DaS4T'i*aiL'0'0. xrj/'Jy/- 

9 o Mcomm SPW9 4 ^x y -y b 4 0 

coffimiz%m$a&, 

[00 93] Z\C0W&X*tf?- 9 2 &ftim.mz\iiltfX 

^SPW9 4 a*VXVkg|54 0 acD»^^*^*Lo 
o, Ht£LfciBfc:yX/P2 0 83&»iJ.i)»a[feft«S-e- 

ft9 4hX&Zb&Zbl,z%:&„ Zcom. mrtiffl(Offit 

9 4 avizmmiicoi>coim%w.ti&tiK n?t&com^ 

fcft tSR» L T iftft L y XVPSI5 4 0at#fUV^ 
-H*BUiH**t fc &'5rt^ ^fii>Vx7b2 o 8*»feifiajS 

9 4b -c^*-r-& mmtim < Hft 
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£ t tfTS h . * fcWJSrfflkoaW 9 4 a £^fBg LT £8^ 
M^f Hi$fcflttrWtf>aflif 9 4b -cm* LT 

[0094] H6li*#L^V4fc^te*t"$-4JM0>£g 
JEBfcKSr^x-r- Soifff^lty^WnBH-ea 9 . H 7 fcfc 

si 6 cDXT—i/mjjfacommmT'fo zz 

9 2 ±.t,Z^ El 7 (Cip**- J: 2 *WtfT#|ftUCi* 

9 4 fcPjf Lfcffilfci§3ieS»ti 2 2 0 £R»fC 
VV& . JKOlSJ&fiteX U •/ b 94 4 0 «Rta}P3fe« 6 8 
£fi*&tw5^-2 2 2 fcWffi^^-2 2 3 J: D^r-SH 
BJjl^. >y h 2 2 5 . #A^-(7)«(:*-5tX'J -y b^ 
4 4 0 fcSSfLT^kiBH^v M*jatfc(?586ftSa 
BM-*5^— ;U2 2 4, S6ffl^--y hcDrtSRtob 

-5-c?Li52 2 7 j; tymmsi&mitt-wn 2 6^ 

[0 0 9 5] Ztti^ 7$m=>-—vVcr)i/—iV2 2 4bXV 

■;iN4o fiosfjMusii . mmmmz «t s toix •? wrtc ^ 

-^2 24tXH -y hr>f 4 0e^Rgl?££tt£fc*fc: s 
«Jf^WtOJSffl9 5 ± OT^fcSrWUf Sr&fc^. § £> 
iztfz. Iffl*^'-2 2 3<Di/—)Ui.X D >y b^-f 4 0 
e5B35ri*r«ttajP«!Sri^i*3 1 0izm&t&£olz 
WMt&. tMTi 2 6^<50v§^Mm<7)f*^±El8coi§ 
Sl^ffi^g 2 4 0 Tit -5 . £ O&H^fttt&X 2 

wmthmsto^v^i 3 43&»t«ias#i-cv^. * lt 

A>r2 3 4*^fi-72 3 6JlttAM 7°2 2 6 

[0096] r;t, ^^Mfi«M«{±iaiftii2 3 2 

*tff, ajK«Oj»W<?SRSlt iKfflJL- 7122 5, X U -y 

p t mmm -> x i> m^x * & < & s . 

[0097] UfctfoT, U/£ttCfi|fcSl6(7)StElldB 

*o i. 0 i,zmm.%<7)mmmzx 0 -y b r-f 4 o<7)D±m 
p^r$ ^-ttjf, mmt/^M^mitL^i wx\ 

t^X U -y 1^4 0«y X7b§P 4 0 a £ fit f§ ^ <I 1 36* 

£ . 2rUKSm->fc»»»*WflB4;y*-9 2^m 
P9 8. SKB#— *10 2*3IoT, mm?>3^Mfr 
tli>. iIRfl^--~y b 2 2 SWTftJtLfcJWW^ 

m ftnsfflnw^tf»fc ^ u 7i^4 0H o±m 

#ftfiP 9 8, J#ft*-X3 0 2. H^L&^gfl 

«K*ffiofciim«#WiJJ:«J:3fc=Sr*. iff* 



2 £0JR{Mfc*£-r. <IOlSK jlffl^-- y!22 5tX 

JffgPW 9 4 j6*b*- mxx v -y b ^>f J 19 fUt^m b , }EK 
*a*-2 0 8^'X'J -y b^M £^rr*# •SfflttitC^i.fi 

•5 . MS<^P±ai^*IT L7t W U -y h^4 0 ^MfflJ- 

- -y b^o^T^-|,>—;P2 2 6tSSW-4*TTI»S 

H^P B 1^«)5!ct-4 0 ouT'v§fiMMffi^SB2 4 
0(0^2 34^, illll^^^72 2 6#>£ 

U . y b^ 4 0 Sr— JSM*fiMiT"±#Slf:4 . ov^f 
i«faW 9 4 >J >y b ¥A 4 0 ^ffigP^itTt; < 4 ± 
d^WtTj&^XU -y h^'-f 4 0 *¥4TtvV¥3 2**fl5 

W9 4^±^$li:Tfitt#g|5W9 4^XU >y b^'-f 4 0(0 
yX;bS54 0 at^§t, f«lW-9 2S# 

i^*-rs. *nM»atT-{ixy y h^>f tfDttjBp^^ii 
[0098] ±3*tfc4»Ts mnmmi^m^rs-a^ 

§Mzfc~oXi>^\ Zt>tzmffl%^—bXO vh?4cr> 

- >y b fc X U >y b 4 0 WSMI-Cli HSS:h.fcBKSBrt 
•C-iiMlP^^-oTV^it^MtL^^A,, XU -y 
b 94 4 0 TfflTtSS LTJffiWs&WIM-* i J b*m\M^ 

4/£. MMT2 2 6<5Dft@{41~3 
0mm, |*|Jf(i:0. 5 — 5mm, ^^-f T 2 2 6±tfOTL2 
2 7«g{40. 5-3mmi>li U\ 
[00 99] fcti, iIK^^-2 2 2 , Mffi*A-2 2 

[0100] mz^ Ei9— ai 3 s-#bslt. ±au 

[0101] H9{4, XU -y b^-f 4 0 tElR?fff«ffi 
«ffl5W»**Lfc«««fflH. Ell 0{Sfift#^«9 4 
fc X U -y b ^-f 4 O^Tffiffi^ftflt/SWftfOfl^-^irffi 

[ 0 1 0 2 ] El 1 0 ^ #fB^-4 t , JWftSW 9 4 0±S 
H<50iS< tCX'J -y b^W^yXVbg|54 0 atC^^'3 0 1 
a , 3 0 1 b HfiX V >y b JWHWlfciaft ^>*lf V > 
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h> Z<7)&?3 Ola, 3 0 1 btiX'J y b64^T[DjtC 

EH 9 CO J; ot/ZXV >y b y*4" WJH^STflltfcfc o TKtfT 
V^S. f ttX'J -y h^(7)S#t|6lT"li*'i'-9 2^ 
l#aif*tl*l3&» 3 . BP-feH 9 co^frTyJft tc [nld 1 5 t Lfc** 
oTTI^fSffiiWIStt^iXTV^ „ «$fcft{± 1-3 0 

[0103] Wzfiy—y j )U?-comMzi%fo&— I 

[0104] t-rm i fc^w*n< f-^ewiei 

tfii>*VOtf:#*-9 2£, EUK-i«»««7 0fDSS& 

* 8 2 tc i 0 7 4 - b'x y y jl- 7 8 ^ftfcm 
Sk LT . 3f-v VT7 6bbi> fcflfflMHfc&»& EUKflM* 
Tlf i<O0JRffiirCli» #y-9 2£Oiiift3E 

S9 4(±X U -y b y>f 4 o ^«*H»«"rs-tffiawt 

[0105] <Ic0#cSsT\ >- U y >^°y 7°4 4 cOfllM) 

mffit^K-wmtimzti, ^yr*ft5 2f4^coi*ig|5 
t;y yy 5 0i%^ffi^£i&3l*-X4 8SriitTi&3l 

mm*—x4 2 tx x u <y h y-r 4 o ti*](tTD±ai 

[0106] X»J >y byM 4 O^ttffiP^tttflSfcX: 

fcZtl&, ±j£Lt:£olzLXXV-y W4 0W S 
y yi?#y7 4 4 oTOejJft£.#4 6 I±,-Ky7*f|: 5 2 

fc«giii?-^4 8i:t«aw-^<-aB(iift«s*i.. *°y 

7*ft5 2(^y^ 5 0l*KDM?Ml5£l©3[*-X4 8 2r 

^ 'J yy?>74 4 tt-€-OTOfflJBli#4 6 j&^yX* 
*5 2 tttl&*-X4 2 t^SS-r^<W»^M$^ 

[0107] ZCOtmX'^J *)V¥3 2 SrFJfSfiK^t 

trros-tK xy >y byw 4 ocon±mP7 1 cS6 stmrn 

COfttbCOmMiSMtZ*: >y b S *15 . 

[0 108] -?■ LT. 0JK- »ffli«7 OtefcWC, * 
«x7y'J y^mm^tX-Wm^fil £ i: K J: "3 s # 
y-9 2^'X'J >y by'4" 4 OtCfrftTifl^fU — W<0 
* if SBW9 4 #'X y -y b yM 4 0 «S»fc3SfSft.4 . 

[0109] <TcOf&. #y-9 2^<7)#<ifjiB^r*]ft 
■OW&Stfi fc , — «C0» f§§K« 9 4 #X y -y b y-f 4 
0 coy X7k§|$4 0 a „ X >J -y b y"-f 4 0 C0P± 



ta □ * %ts Rtaj nffla»(cflf» l £«r , <r co y xvi- 

SP4 0 atitL-CffflSfL, itt^»ffgPW9 4(4X>J >y 
h ^'W 4 0 CO / X/Pg|5 4 0 a c0^hB£tt# L T ^ 5 M^B 

[0110] icOB*, aM#gflW9 4coy*P— FSP3 0 2 
a . 3 0 2 b X 0 i^CM < MvSiiX y -y b ^"-f cO^^ 
30 1a. 3 0 1 btAOfflSSSft*. *LXZ0M& 

k\*t %-?xtmB.%tit:mw 9 <7&fiyjitoiizmfr-ox 
mi. x y y b ^ <o«Bii*»<i>»aj§*i4 - 1 tc^s . 
; <osfr*t «t y . i^* L^^g^'x y -y h r-f coiw^' 

304a. 3 04b^O^*?-3TfgTL. ttmPltiS^ 
J^fSS*i4 t , X?7XS«co5feII-C'^cogE^Vi(WMflj 

js»36«j» < * y . ^f^rffticoj?^ tf 6 &miz°t 4 if o 
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JP 10-216598 A 
* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim l]An applicator which has a delivery which extends in one way for carrying out the 
regurgitation of a means characterized by comprising the following to supply coating liquid, and 
the coating liquid supplied from said feeding means, A coater provided with a transportation 
device for moving relatively either [ at least ] said applicator or said applying members, and 
forming a coat on said applying member. 

(A) A cleaning member which removes coating liquid which moved along with a longitudinal 
direction of a delivery, ****ing to a delivery periphery of said applicator, and has adhered to a 
delivery periphery. 

(B) A detection means to detect a delivery position of said applicator. 

(C) A control means which controls uniformly a relative position between both at the time of a 
slide contact to a cleaning member and an applicator by measured value of a delivery position by 
said detection means on the basis of a delivery position of an applicator. 

[Claim 2] An applicator which has a delivery which extends in one way for carrying out the 
regurgitation of a means characterized by comprising the following to supply coating liquid, and 
the coating liquid supplied from said feeding means, A coater provided with a transportation 
device for moving relatively either [ at least ] said applicator or said applying members, and 
forming a coat on said applying member. 

(A) A penetrant remover adhering means which makes a penetrant remover adhere to a delivery 
periphery of said applicator. 

(B) A cleaning member which removes coating liquid which moved along with a longitudinal 
direction of a delivery, ****i n g to said delivery periphery, and has adhered to a delivery 
periphery. 
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[Claim 3]An applicator which has a delivery which extends in one way for carrying out the 
regurgitation of a means characterized by comprising the following to supply coating liquid, and 
the coating liquid supplied from said feeding means, A coater provided with a transportation 
device for moving relatively either [ at least ] said applicator or said applying members, and 
forming a coat on said applying member. 

(A) An envelopment means to surround a delivery of said applicator. 

(B) A solvent vapor generating means which is located in an inside of said envelopment means, 
and generates solvent vapor of coating liquid. 

[Claim 4] A means to supply coating liquid. 

An applicator which has a delivery which extends in one way for carrying out the regurgitation 
of the coating liquid supplied from said feeding means. 

A transportation device for moving relatively either [ at least ] said applicator or said applying 
members, and forming a coat on said applying member. 

A cleaning member which removes coating liquid which moved along with a longitudinal 
direction of a delivery, ****ing to a delivery periphery of said applicator, and has adhered to a 
delivery periphery. 

It had a sump part which is the coater provided with the above and collects coating liquid 
removed to a delivery periphery of said applicator. 

[Claim 5]A coater equipping said sump part with a discharge unit which discharges collected 
coating liquid in a coater of Claim 4. 

[Claim 6] An applicator which has a delivery which extends in one way for carrying out the 
regurgitation of a means to supply coating liquid, and the coating liquid supplied from said 
feeding means, A transportation device for moving relatively either [ at least ] said applicator or 
said applying members, and forming a coat on said applying member, In a coater provided with a 
cleaning member which removes coating liquid which moved along with a longitudinal direction 
of a delivery, ****ing to a delivery periphery of said applicator, and has adhered to a delivery 
periphery, A coater provided with an excretory organ which discharges coating liquid which 
overflows outside a surface of action of said cleaning member, and remains in a delivery 
periphery. 

[Claim 7] A manufacturing installation of a light filter provided with the coater according to any 
one of claims 1 to 6. 

[Claim 8]In a coating method which moves relatively either [ at least ] said applicator or the 
coated members, and forms a coat on said coated member while breathing out coating liquid 
from a delivery which extends in one way of an applicator, A coating method removing coating 
liquid which has adhered to said delivery periphery by making it move along with a longitudinal 
direction of a delivery after carrying out the initial position arrangement of the cleaning member 
of said delivery to a delivery, making a cleaning member **** to a delivery periphery. 
[Claim 9]A coating method characterized by moving said cleaning member along with a 
longitudinal direction of a delivery after making a penetrant remover adhere to said delivery in a 
coating method of Claim 8, while carrying out the initial position arrangement of the cleaning 
member of said delivery to a delivery. 

[Claim 10] A coating method characterized by moving said cleaning member along with a 
longitudinal direction of a delivery after making said delivery periphery filled with solvent vapor 
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of coating liquid in a coating method of Claim 8, while carrying out the initial position 
arrangement of the cleaning member of said delivery to a delivery. 

[Claim 11] While moving relatively either [ at least ] said applicator or the coated members and 
forming a coat on said coated member, breathing out coating liquid from a delivery which 
extends in one way of an applicator, By making it move along with a longitudinal direction of a 
delivery, making a cleaning member **** to a delivery periphery of said applicator, A coating 
method accumulating coating liquid which overflows outside a contact range of a cleaning 
member during removal of coating liquid in a liquid pool part provided in an applicator in a 
coating method which removes coating liquid adhering to a delivery periphery. 
[Claim 12]While moving relatively either [ at least ] said applicator or the coated members and 
forming a coat on said coated member, breathing out coating liquid from a delivery which 
extends in one way of an applicator, A coating method eliminating coating liquid which 
overflows outside a contact range of a cleaning member during removal of coating liquid in a 
coating method which removes coating liquid which made it move along with a longitudinal 
direction of a delivery, making a cleaning member **** to a delivery periphery of said 
applicator, and has adhered to a delivery periphery. 

[Claim 13] A manufacturing method of a light filter characterized by manufacturing a light filter 
using one of the coating methods according to claim 8 to 12. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used, for example for the manufacturing field of the 
light filter for color liquid crystal displays, a light filter, a printed circuit board, an integrated 
circuit, a semiconductor, etc. 

It is related with the manufacturing installation of a light filter and improvement of a 
manufacturing method which use the coater which forms a coat, a coating method, these devices, 
and a method, breathing out coating liquid to coated member surfaces, such as a glass substrate, 
in detail. 

[0002] 

[Description of the Prior Art] The light filter for color liquid crystal displays has a trichromatic 
fine lattice pattern on the glass substrate. 

After such a lattice pattern forms a black coat first on a glass substrate, it is acquired by 
distinguishing it by different color with by red and a blue and green coat. 

[0003]So, black, red, and blue and green coating liquid are applied on a glass substrate, and the 
coating process which forms these coats one by one becomes indispensable at manufacture of a 
light filter. Although a spinner, bar coater, or a roll coater was conventionally used for this kind 
of coating process as a coater, if it continues till recent years in order to reduce the amount of 
consumption of coating liquid and to aim at improvement in physical properties of a coat, use of 
the die coater is considered. 

[0004] An example of this kind of die coater is indicated by JP,H5-208154,A. This publicly 
known die coater has a slit die as an applicator, and it forms the coat in coated members, such as 
a film it runs to one way, breathing out coating liquid from the delivery of this slit die. 
[0005]And in recent years, the delivery periphery is equipped with the cleaning head that it 
should apply that it is also in an always normal delivery to the delivery of these die coaters. 
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Contacting the delivery periphery of a slit die, this cleaning head moved to the longitudinal 
direction of that delivery, and has wiped off the coating liquid adhering to a delivery periphery 
with this movement. 

[0006] 

[Problem(s) to be Solved by the Invention]For example, the cleaning head mentioned above has 
an elastic support part which consists of fizz polyethylene, This elastic support part is forced on 
the delivery of a slit die by a constant pressure by an air cylinder, and in this case, by own elastic 
deformation, as an elastic support part straddles the delivery of a slit die, it can stick it also to the 
periphery prolonged along that delivery. 

[0007]In this case, since the constant-pressure energization by an air cylinder can follow the 
dimensional change of the sliding direction of a cap easily, it is convenient, but there is a fault 
which cannot perform delicate energizing force adjustment. In order to wipe off thoroughly, and 
to make ****** by wear of a cleaning head into the minimum and to acquire protection-against- 
dust nature and a long life, it must be made the optimal powered pressure power. In order to 
realize this, the energization to the slit die of a cleaning head must not be controlled by a 
pressure, and it must control by both relative position relation. 

[0008]If it is in the coated product production by a actual slit die coater, since a coating liquid 
kind differs from application width for every variety, the cap from which two or more shape 
dimensions differ is prepared, and, usually it is changed for every variety. Even if it is an 
identical type, in preparation for an unexpected situation, it has a spare slit die. If the length of 
the shape of these slit dies, especially a sliding direction, i.e., the energizing direction of a 
cleaning head, is the same, it is hardly problematic, but since it differs in many cases, adjustment 
of relative position relation must be redone for every cap. That is, both relative-position-relation 
control is needed also here. 

[0009]In a still more publicly known cleaning head, it is not taken into consideration at all to 
volatile high things, such as acrylic coating liquid. In these coating liquid, since the coating 
liquid which adhered at the tip of a slit die dries before wiping off, only mere wiping cannot 
wash a delivery thoroughly, when the affix remains, they are a substrate at the time of spreading, 
and the liquid between slit dies - ball shape will not become stable but will induce coat faults, 
such as a vertical reinforcement. 

[00 10] Are what performed this invention based on the above-mentioned situation, and that 1st 
purpose, While affixes, such as coating liquid which has adhered to the delivery periphery of an 
applicator regardless of the kind of coating liquid, are certainly removable, making wear of a 
cleaning head into the minimum and securing protection-against-dust nature and a long life, It is 
in providing the manufacturing installation and manufacturing method of a light filter using the 
coater which can form the high coat of quality without a coat fault, coating methods, these 
devices, and a coating method. 

[0011]The 2nd purpose of this invention can remove certainly affixes, such as coating liquid 
which has adhered to the delivery periphery of a downward applicator regardless of the viscosity 
of coating liquid, It is in providing the manufacturing installation and manufacturing method of a 
light filter using the coater which can form the high coat of quality without a coat fault, coating 
methods, these devices, and a coating method. 
[0012] 

[Means for Solving the Problem]The purpose of above-mentioned this invention is attained by 
means described below. 
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[0013]An applicator which has a delivery which extends in one way for a coater of Claim 1 to 
carry out the regurgitation of a means to supply coating liquid, and the coating liquid supplied 
from said feeding means, In a coater provided with a transportation device for moving relatively 
either [ at least ] said applicator or said applying members, and forming a coat on said applying 
member, (A) A cleaning member which removes coating liquid which moved along with a 
longitudinal direction of a delivery, ****ing to a delivery periphery of said applicator, and has 
adhered to a delivery periphery, (B) a detection means to detect a delivery position of said 
applicator, and (C) -- it is a coater having a control means which controls uniformly a relative 
position between both at the time of a slide contact to a cleaning member and an applicator on 
the basis of a delivery position of an applicator with measured value of a delivery position by 
said detection means. 

[00 14] According to the coater of Claim 1, no matter a size of a sliding direction of an applicator 
may be what thing, since an applicator at the time of cleaning and relative position relation of a 
cleaning member are set up uniformly, a detection means and a control means of a delivery 
position of an applicator enable it to carry out wiping cleaning in the always same state. 
[00 15] An applicator which has a delivery which extends in one way for a coater of Claim 2 to 
carry out the regurgitation of a means to supply coating liquid, and the coating liquid supplied 
from said feeding means, In a coater provided with a transportation device for moving relatively 
either [ at least ] said applicator or said applying members, and forming a coat on said applying 
member, (A) It is a coater provided with a penetrant remover adhering means which makes a 
penetrant remover adhere to a delivery periphery of said applicator, and a cleaning member 
which removes coating liquid which moved along with a longitudinal direction of a delivery, 
****ing to the (B) aforementioned delivery periphery, and has adhered to a delivery periphery. 
[00 16] According to the coater of Claim 2, even if it is volatile high coating liquid which is 
immediately dried after regurgitation from an applicator delivery, since it cleans after making the 
penetrant remover adhere, an affix near a delivery is thoroughly removable. 
[00 17] An applicator which has a delivery which extends in one way for a coater of Claim 3 to 
carry out the regurgitation of a means to supply coating liquid, and the coating liquid supplied 
from said feeding means, In a coater provided with a transportation device for moving relatively 
either [ at least ] said applicator or said applying members, and forming a coat on said applying 
member, (A) It is a coater provided with an envelopment means to surround a delivery of said 
applicator, and a solvent vapor generating means which is located in an inside of the (B) 
aforementioned envelopment means, and generates solvent vapor of coating liquid. 
[00 18] According to the coater of Claim 3, the neighborhood of a delivery of an applicator is 
filled with solvent vapor, coating liquid of a kind which evaporates easily can also prevent 
solidification by evaporation of coating liquid, and since it continues being a fluid, an affix is 
thoroughly removable by wiping by a cleaning member. 

[00 19] A coater of Claim 4 is a coater provided with a sump part which accumulates removed 
coating liquid in a delivery periphery of an applicator. 

[0020] According to the coater of Claim 4, it can prevent that coating liquid in which viscosity 
flows easily low is transmitted, and carries out the reattachment of the applicator ****** to a 
delivery, and remains coating liquid solidifying and barring a slide contact of a cleaning member 
and an applicator. 

[0021]In a coater of Claim 5, and a coater of Claim 4, it is a coater provided with a discharge 
unit which discharges coating liquid collected on a sump part. 
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[0022] A coater of Claim 6 is a coater provided with an excretory organ which discharges coating 
liquid which overflows outside a surface of action of a cleaning member, and remains in a 
delivery periphery. 

[0023]According to the coater of Claim 6, the same effect as a coater of Claim 9 is acquired. A 
manufacturing installation of a light filter of Claim 7 is a manufacturing installation of a light 
filter provided with the coater according to any one of claims 1 to 6. 

[0024]Since a light filter is manufactured to a light filter manufacturing installation of Claim 7 
using one of the coaters according to claim 1 to 6, a light filter of high quality is obtained. 
[0025] In a coating method which moves relatively either [ at least ] said applicator or the coated 
members, and forms a coat on said coated member while a coating method of Claim 8 breathes 
out coating liquid from a delivery which extends in one way of an applicator, After carrying out 
the initial position arrangement of the cleaning member of said delivery to a delivery, it is a 
coating method removing coating liquid adhering to said delivery periphery by making it move 
along with a longitudinal direction of a delivery, making a cleaning member **** to a delivery 
periphery. 

[0026] According to the coating method of Claim 8, even if sliding direction sizes of an 
applicator differ, cleaning can do an applicator delivery and a relative position of a cleaning 
member in the always same, optimal energizing force, and the complete removal of the affix of a 
delivery can be carried out certainly, attaining protection against dust and reinforcement of a 
cleaning member. 

[0027]A coating method of Claim 9 is a coating method moving said cleaning member along 
with a longitudinal direction of a delivery, after making a penetrant remover adhere to said 
delivery while carrying out the initial position arrangement of the cleaning member of said 
delivery to a delivery. 

[0028]According to the coating method of Claim 9, after regurgitation, since it cleans after 
melting the affix with a penetrant remover even if it is volatile high coating liquid which dries 
and adheres to a delivery, an affix is certainly removable. 

[0029] While a coating method of Claim 10 carries out the initial position arrangement of the 
cleaning member of said delivery to a delivery, after making solvent vapor of coating liquid full [ 
coating method ] of said delivery periphery, it is a coating method moving said cleaning member 
along with a longitudinal direction of a delivery. 

[0030]According to the coating method of Claim 10, even if it is volatile high coating liquid, 
evaporation of remains coating liquid which adhered near the delivery is prevented, and since a 
state of a fluid is maintained without solidifying, cleaning removal of the remains affix can be 
thoroughly carried out by slide contact. 

[0031] A coating method of Claim 11 is a coating method accumulating coating liquid which 
overflows outside a contact range of a cleaning member during removal of coating liquid in a 
liquid pool part provided in an applicator. 

[0032] According to the coating method of Claim 11, it can prevent that coating liquid in which 
viscosity flows easily low is transmitted, and carries out the reattachment of the applicator 
****** t0 a delivery, and remains coating liquid solidifying and barring a slide contact of a 
cleaning member and an applicator. 

[0033]A coating method of Claim 12 is a coating method eliminating coating liquid which 
overflows outside a contact range of a cleaning member during removal of coating liquid. 
[0034]According to the coating method of Claim 12, the same effect as a coating method of 
Claim 1 1 is acquired. 
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[0035]A manufacturing method of a light filter of Claim 13 is a manufacturing method of a light 
filter characterized by manufacturing a light filter using one of the coating methods according to 
claim 8 to 12. 

[0036]Since a manufacturing method of a light filter of Claim 13 manufactures a light filter 
using one of the coating methods according to claim 8 to 12, it can manufacture a light filter of 
high quality. 
[0037] 

[A mode of implementation of an invention] Hereafter, one desirable embodiment of this 
invention is described based on Drawings. 

[0038]The whole coater perspective view which drawing 1 requires for this invention, and 
drawing 2 are the stage 6 of drawing 1, and a mimetic diagram of a circumference of the slit die 
40. 

[0039]A coater applied to manufacture of a light filter for color liquid crystal displays which 
becomes this invention, i.e., what is called a die coater, is shown in drawing 1 , and this die coater 
is provided with the pedestal 2. The guide groove rail 4 of a couple is formed on the pedestal 2, 
the stage 6 as a supporter is arranged at these guide groove rail 4, and to a running direction, the 
upper surface of this stage 6 is long, and is constituted by vacuum suction as a section face which 
can fix the coated members A and B of two sheets. The stage 6 can reciprocate the guide groove 
rail 4 top freely horizontally via the sliding legs 8 of a couple. 

[0040] Between the guide groove rails 4 of a couple, the casing 12 which built in the feed screw 
mechanisms 12, 14, and 16 shown in drawing 2 is arranged, and the casing 12 is horizontally 
prolonged along with the guide groove rail 4. The feed screw mechanisms 14, 16, and 18 have 
the feed screw 14 which consists of ball screws as shown in drawing 2 , the feed screw 14 was 
thrust into the connector 16 of the shape of a nut fixed to the undersurface of the stage 6, and 
penetrated this connector 16, and are prolonged. Both ends of the feed screw 14 are supported by 
bearing which is not illustrated, enabling free rotation, and AC servo motor 18 is connected with 
the end. 

[0041]The die support 24 of an inverted-L character form is mostly arranged in the center at the 
upper surface of the pedestal 2 as shown in drawing 1 . A tip of the die support 24 is positioned 
above a reciprocation course of the stage 6, and the rising and falling mechanism 26 is attached 
at the tip. The rising and falling mechanism 26 is provided with the rise-and-fall bracket 31 
which can go up and down like drawing 3, and this rise-and-fall bracket 3 1 is attached to a guide 
rod of a couple in the casing 28 in the rising and falling mechanism 26, enabling free rise and 
fall. In the casing 28, rotation also of the feed screw 33 which consists of ball screws between 
guide lots is enabled, it is arranged, and a rise-and-fall bracket is connected via a nut type 
connector to the feed screw. AC servo motor 30 is connected to an upper bed of a feed screw, 
and this AC servo motor 30 is attached to the upper surface of the casing 28. 
[0042] The die holder 32 is attached to a rise-and-fall bracket via a supporting spindle (not 
shown), and this die holder 32 made KO type, and the upper part of the guide groove rail 4 of a 
couple is horizontally extended for these rails 4. A supporting spindle of the die holder 32 is 
supported within a rise-and-fall bracket, enabling free rotation, and, thereby, the die holder 32 is 
pivotable in a vertical plane in a supporting spindle. 

[0043]The horizontal bar 36 is being fixed to a rise-and-fall bracket, and this horizontal bar 36 
was located above the die holder 32, and is prolonged along with the die holder 32. The 
electromagnetic-action type linear actuator 38 is attached to both ends of the horizontal bar 36, 
respectively, and these linear actuators 38 have an elastic rod which projects from the 
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undersurface of the horizontal bar 36. As for these elastic rods, a lower end is contacted by both 
ends of the die holder 32, respectively. 

[0044] The slit die 40 is prolonged at a level with a direction which intersects perpendicularly 
with a reciprocating direction of the stage 6, i.e., a longitudinal direction of the die holder 32, and 
is supported by the die holder 32 at the both ends so that clearly [ the slit die 40 as an applicator 
may be held in the die holder 32 and ] from drawing 1 . 

[0045]The feed hose 42 of coating liquid is prolonged from the slit die 40, and a tip of this feed 
hose 42 is connected to a supply port of the syringe pump 44 46, i.e., that electromagnetism 
change-over valve, as shown in drawing 2 . The suction hose 48 is prolonged from a suction port 
of the electromagnetism change-over valve 46, and a tip part of this suction hose 48 is inserted 
into the tank 50 in which coating liquid was stored. 

[0046]The pump body 52 of the syringe pump 44 is selectively connectable with either the feed 
hose 42 or the suction hose 48 by the change operation of the electromagnetism change-over 
valve 46. And these electromagnetism change-over valve 46 and the pump body 52 are 
electrically connected to the computer 54, and these operations are controlled in response to a 
control signal from this computer 54. 

[0047]In order to control an operation of the syringe pump 44, the sequencer 56 is also 
electrically connected to the computer 54. This sequencer 56 AC servo motor 18 for the feed 
screw 14 by the side of the stage 6, Carry out sequence control of the operation of AC servo 
motor 30 by the side of the rising and falling mechanism 26, and the linear actuator 38, and for 
the sequence control, a signal which shows an operating state of AC servo motors 18 and 30 to 
the sequencer 56, and a signal from the position sensing device 58 which detects a movement 
zone of the stage 6 — and, A signal from a sensor (not shown) which detects an operating state of 
the slit die 40, etc. are inputted, and, on the other hand, a signal which shows sequence operation 
is outputted to the computer 54 from the sequencer 56. It is also possible to detect a movement 
zone of the stage 6 by the sequencer 56 based on a pulse signal which builds an encoder into AC 
servo motor 18, and is outputted from this encoder instead of using the position sensing device 
58. It is also possible to include control by the computer 54 in sequencer 56 the very thing. 
[0048]The slit die 40 has the front lip 59 and the rear lip 60 which are long picture blocks in a 
direction which intersects perpendicularly with a reciprocating direction of the stage 6, i.e., the 
cross direction, as roughly shown in drawing 2 . These lips 59 and 60 are together put toward a 
reciprocating direction of the stage 6, and are mutually combined in one by two or more joint 
bolts which are not illustrated. The lower part of the slit die 40 is formed by combination of both 
the lips 59 and 60 as a nozzle part which made taper shape. 

[0049]In the slit die 40, it is located at that center portion, the manifold 62 is formed, and this 
manifold 62 is prolonged horizontally crosswise [ of the slit die 40 ]. The manifold 62 is always 
connected to the feed hose 42 of coating liquid mentioned above via an aisleway (not shown), 
and, thereby, the manifold 62 can receive supply of coating liquid. 

[0050] The slit 64 which that upper bed opened for free passage to the manifold 62 is formed in 
an inside of the slit die 40, and a lower end of this slit 64 is carrying out the opening on the 
undersurface of the slit die 40. That is, a lower end opening part of the slit 64 is formed as a 
delivery of the slit die 40. Specifically, the slit 64 is secured by SIMM put between the front lip 
59 and the rear lip 60. 

[0051] Again, reference of drawing 1 arranges the sensor pillar 20 rather than the die support 24 
at a near side at the upper surface of the pedestal 2. An inverted-L character form is made like 
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the die support 24 which also mentioned this sensor support 20 above, and that tip is positioned 
above a reciprocation course of the stage 6. 

[0052]The thickness sensor 22 is attached at a tip of the sensor support 20 via the rise-and-fall 
actuator 21. When a substrate of a light filter, i.e., glass substrate A, is laid on the stage 6 as for 
this thickness sensor 22, It descends to a position with the rise-and-fall actuator 21, thickness of 
glass substrate A on the stage 6 is detected optically in this lowered position, and a detecting 
signal corresponding to that thickness is outputted to the computer 54. A light source in which 
the thickness sensor 22 specifically emits a measuring beam towards glass substrate A which is a 
measuring object, It comprises a light sensing portion which receives catoptric light from the 
upper surface and the undersurface of glass substrate A, respectively, and an arithmetic circuit 
part which calculates thickness of glass substrate A based on a difference of an incidence 
position of catoptric light to a light sensing portion. An operation of the rise-and-fall actuator 21 
is controlled by the computer 54, and can use not only an above-mentioned type but a laser 
displacement gauge, an electronic micro displacement gage, an ultrasonic thickness meter, etc. as 
the thickness sensor 22. 

[0053]It has the eddy current-type sensor 202 which measures distance at an adsorption face of a 
stage, and the tip 68 of a delivery of the slit die 40 at a tip of the stage 6 via the right-and-left 
couple bracket 204. The upper surface of this sensor is installed so that it may become the same 
as that of an adsorption face of a stage. A detection range of this sensor is 2 mm, and resolution 
is lOmicro. As a sensor, a differential-transformer-type [ besides non-contact forms, such as a 
photoelectronic sensor, a supersonic sensor, and a capacitance sensor, ] contact type sensor may 
be used. 

[0054]Between the rise-and-fall bracket 31 and the die support 24 which the slit die 40 
mentioned above, as furthermore shown in drawing 3 , The optical linear scale 206 is formed, 
with this linear scale 206, a position of a sliding direction of the rise-and-fall bracket 31 32, i.e., 
a die holder, is detected, and that detection signal can be outputted. It is electrically connected to 
the computer 54 mentioned above, and the sensor 202 and the linear scale 206 of a couple which 
were mentioned above can receive those detection signals. 

[005 5] If drawing 1 is referred to further, between the sensor support 20 and the die support 24, 
recovery and the cleaning system 70 for coating liquid are formed. This recovery and cleaning 
system 70 are provided with the sub pedestal 72, and this sub pedestal 72 is prolonged in the side 
from lateral surface of the pedestal 2 mentioned above. The carrier guide 74 is arranged on the 
sub pedestal 72, and this carrier guide 74 is prolonged in a longitudinal direction of the slit die 
40, i.e., the direction which intersects perpendicularly with a reciprocating direction of the stage 
6. On the carrier guide 74, the rectangular career 76 makes it slidable, and is attached, and the 
feed screw 78 which consists of ball screws has penetrated on this career 76. The feed screw 78 
is prolonged along the sliding direction 74 of the career 76, i.e., a carrier guide, and the both ends 
are supported by the bearing 80 of a couple, enabling free rotation. These bearings 80 are set up 
on the carrier guide 74. An end of the feed screw 78 of a side left distantly [ pedestal / 2 ] is 
projected from the bearing 80, and is connected with an output shaft of the electric motor 82. 
This electric motor 82 is supported by the sub pedestal 72 via the motor adapter plate 84. 
[0056]From four corners of the career 76, the four guide rods 86 are projected towards the upper 
part, and the rise-and-fall bracket 88 makes rise and fall free, and is attached to these guide rods 
86. This rise-and-fall bracket 88 and career 76 are mutually connected via the air cylinder 90 
located in the center of the career 76 so that clearly from drawing 4 , and this air cylinder 90 
adjusts a level position of the rise-and-fall bracket 88 while supporting the rise-and-fall bracket 
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88. And the gutter 92 in which the upper surface carried out the opening is attached at a tip of the 
rise-and-fall part bracket 88. The gutter 92 discharges liquid which there is the recovery hole 98 
and accumulated in the gutter 92 through a tube which is not illustrated. 

[0057]The slit die 40 mentioned above is also shown in drawing 4 , and, as for the nozzle part 40a 
of the slit die 40, in the case of this working example, the opening of a lower end of the slit 64, 
i.e., the delivery, is carried out to that undersurface. The undersurface of the nozzle part 40a is a 
level flat face. 

[0058]The gutter 92 in which the upper surface carried out the opening receives in the rise-and- 
fall bracket 88, it is attached to it as a member, and this gutter 92 is prolonged at a level [ in an 
opposite hand ] with the electric motor 82 side. The gutter 92 is larger than the slit die 40 
enough, and can cover this slit 40 from a lower part so that clearly from drawing 5. 
[0059]In the gutter 92, it is located at the tip part, the cleaning member 94 of a tabular couple is 
arranged, and these cleaning members 94 are attached to the gutter 92 via the support unit 96 
mentioned later. These cleaning members 94 consist in a longitudinal direction of the gutter 92, 
it positions a predetermined interval, the upper surface of these cleaning members 94 has the 
shape which agrees with the nozzle part 40a of the slit die 40, and, thereby, they can stick it to 
the nozzle part 40a. As for the nozzle part 40a of the slit die 40, the both-sides side consists an 
angle of 45 degrees as opposed to the level surface. 

[0060]The surface of the cleaning member 94 consists of polymer resin, and as the polymer resin 
Teflon resin, What mixed kinds, such as urethane resin, an acrylic resin, polyester resin, 
polypropylene resin, a fluoro-resin, a polybutadiene resin, nitrile rubber, silicone rubber, and an 
ethylene-vinyl acetate copolymer, or two sorts or more can be used. Tolerance over a solvent 
contained in adhesion or coating liquid to the nozzle part 40a of the slit die 40 also in these and a 
thing which was further excellent in endurance are preferred, and silicone rubber will become the 
most desirable if these points are taken into consideration. Portions other than the surface of the 
cleaning member 94 may be the same polymer resin as the surface, and may be completely 
different construction material. In order to fully secure the adhesion of the nozzle part 40a in the 
slit die 40, the thickness is set, for example as 5 mm not less than 2 mm, and, as for the cleaning 
member 94, predetermined stiffness is secured further again. 

[0061] As shown in drawing 4 , it has the penetrant remover regurgitation nozzle 208 in the center 
between the cleaning members 94. This nozzle is a with 1 mm in inside diameter, and an outer 
diameter of 2 m pipe made from stainless steel, and that upstream is connected to a cleaning 
liquid pump and a cleaning fluid tank which are not illustrated. A penetrant remover blows off 
from this nozzle to predetermined height, and that height can be arbitrarily adjusted by changing 
discharge quantity of a cleaning liquid pump. Not a pipe but a penetrant remover may use a thing 
of a spraying type which spreads in a flabellate form for this nozzle. 

[0062] The outlet 98 (refer to drawing 5 ) is formed in an inner bottom of the gutter 92 at two 
places of the center portion, and these outlets 98 are connected to a discharging hose via the 
nipple 100 like drawing 4 . This discharging hose 102 extended to the career 76 along an outer 
bottom surface of the gutter 92, and penetrated this career 76 and carrier guide 74, and is 
prolonged in the sub pedestal 72. Although not illustrated, an opening for leading the discharging 
hose 102 in the sub pedestal 72 is formed in the carrier guide 74, and this opening is prolonged 
along with the feed screw 78. 

[0063]Into the sub pedestal 72, it has sufficient length to permit movement of the career 76, that 
tip penetrates a lid of the waste liquid tank 104, and the discharging hose 102 is inserted into this 
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waste liquid tank 104. The suction hose 106 is penetrated and attached to a lid of the waste liquid 
tank 104, and this suction hose 106 is connected to the vacuum pump 108. 

[0064]A direction switching valve and the vacuum pump 108 which carry out the elastic 
operation of the electric motor 82 of recovery and the cleaning system 70 mentioned above and 
the air cylinder 90 are electrically connected to the sequencer 56 mentioned above, and this 
sequencer 56 also controls an operation of recovery and the cleaning system 70. 
[0065]Next, a coating method performed using a die coater concerning manufacture of a light 
filter which was got blocked one process and mentioned above is explained. First, the slit die 40 
is attached to the die holder 32, and a preliminary process before spreading is performed. That is, 
the stage 6 is moved so that the sensor 202 may come directly under the delivery tip 68 of the slit 
die 40. Subsequently, the slit die 40 is slowly moved to the bottom by dropping the rise-and-fall 
bracket 31, and the sensor 202 on either side, the distance K1L with the tip 68 of a delivery, and 
KIR are measured. 

[0066]Based on this measurement result, if a difference between the 1st interval K1L and KIR is 
beyond a predetermined value, The computer 54 drives the linear actuator 38a in the rising and 
falling mechanism 26 via the sequencer 56, and as the drawin g 1 Nakaya seal R shows, it rotates 
the die holder 32, so that a difference between the 1st interval K1L and KIR may be settled less 
than in less than a predetermined value, for example, 3 micrometers. Thereby, the delivery 68 of 
the slit die 40 attached to the die holder 32 is adjusted so that it may see in the cross direction 
and may become almost level. If adjustment is completed, a brake (not shown) fixes the die 
holder 32. 

[0067]Thus, if horizontal adjustment at the tip 68 of a delivery in the slit die 40 is completed, 
The computer 54 sets up the interval K1L in this time as the clearance K3 (range measurement 
process), and reads level position Z of the die holder 32 based on a detecting signal from the 
linear scale 206 simultaneously (level detection process). 

[0068]And the computer 54 computes reference level Y based on a following formula based on 
the clearance K3 and the level Z (calculation process). 

[0069]Y=Z-K3 — here, reference level Y shows a level position of the detecting signal 32 
outputted from the linear scale 86, i.e., a die holder, when the delivery 68 of the slit die 40 
descends to the upper surface of the stage 6 so that clearly from an upper type. Subsequently, the 
engagement reference level YC with which the delivery 68 of a cleaning member and the slit die 
40 engages is calculated by YC=Y+a. a is a value peculiar to coater, it is made to learn to the 
computer 54 as constant value, and no matter the slit die 40 may be what thing, the value does 
not change. The value of a must clean a priori beforehand, must make wear of rubber, and 
wiping capability an evaluation index, and must determine optimal value. 

[0070]If reference level Y and the engagement reference level YC are determined as it 
mentioned above (setting step), the return to origin of the slit die 40 and the stage 6 will be 
carried out. That is, the slit die 40 goes up to a position, and double action of the stage 6 is 
carried out to an initial position. 

[0071]In setting up reference level Y of the die holder 32, operation control of the rising and 
falling mechanism 26 and the stage 6 is independently carried out with original sequence control 
of sequencer 56 mentioned above. 

[0072] Next, it goes into an application process. Here, the feed screw 78 is rotated to one way 
with the electric motor 82 of recovery and the cleaning system 70, and the gutter 92 positioned in 
a position in readiness of the side to the pedestal 2 as first shown in drawing 1 is moved from a 
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position in readiness to a recovery position with the career 76. As for the cleaning member 94 of 
the gutter 92, in this recovery position, one end of the slit die 40 is positioned caudad. 
[0073]In this state, it switches, the electromagnetism change-over valve 46 of the syringe pump 
44 operates that between the pump body 52 and the suction hose 48 should be connected, and the 
pump body 52 attracts coating liquid in the tank 50 through the suction hose 48 to that inside. 
Then, that between the pump body 52 and the feed hose 42 should be connected, it switches, the 
electromagnetism change-over valve 46 of the syringe pump 44 operates, and the pump body 52 
carries out the regurgitation of the coating liquid of that inside towards the slit die 40 through the 
feed hose 42. This suction and discharging are repeated and all air within a course is discharged. 
[0074]Coating liquid breathed out from a delivery of the slit die 40 is received by the gutter 92, 
and is discharged by the waste liquid tank 104 through the discharging hose 102 from this gutter 
92. Here, since inside of the waste liquid tank 104 is exhausted with the vacuum pump 108 and 
the suction hose 106, coating liquid in the gutter 92 is led to the waste liquid tank 104 good. 
[0075] As it mentioned above, when inside of the slit die 40 is filled with coating liquid, as a last 
spreading preparation operation, as for the electromagnetism change-over valve 46 of the syringe 
pump 44, it switching and operating that the pump body 52 and the suction hose 48 should be 
connected, and the pump body 52 attracting coating liquid of the specified quantity to the inside, 
and inside, coating liquid in the tank 50 through the suction hose 48, The syringe pump 44 stands 
by, after it switched and the electromagnetism change-over valve 46 has operated that the pump 
body 52 and the feed hose 42 should be connected. 

[0076]A level position of the die holder 32 is dropped to the engagement reference level YC in 
this state, and the delivery tip 68 of the slit die 40 is set to an optimal position for cleaning. 
[0077] And in recovery and the cleaning system 70, by elongating the air cylinder 90 till the final 
point, the gutter 92 goes up towards the slit die 40, and the cleaning member 94 of a couple is 
contacted by end of the slit die 40. 

[0078]Then, when the gutter 92 made it move towards that position in readiness, after the 
cleaning member 94 of a couple has stuck to the nozzle part 40a of the slit die 40, i.e., a delivery 
periphery including a delivery of the slit die 40, ****ing to this nozzle part 40a, these cleaning 
members 94 remove coating liquid adhering to an outside surface of the nozzle part 40a of the 
slit die 40 with scraping. 

[0079]Since the cleaning member 94 of a couple is in the state where it stuck thoroughly when 
****ing to the nozzle part 40a, it can remove thoroughly coating liquid also including a 
boundary line between the nozzle part 40a and an inclined plane which continued throughout the 
nozzle part 40a and has adhered to the outside surface. Here, since the engagement reference 
level YC is automatically set according to it even if cap shape carries out a dimensional change 
to a sliding direction, i.e., an energizing direction of a cleaning member, the adhesion of a 
cleaning member and the nozzle part 40a can be reproduced, and coating liquid which remains 
similarly can be removed thoroughly, the optimal, since energizing force to a slit die of a 
cleaning member is finely controllable by a position level instead of a pressure - a ******** ** 
slide contact can do and wear of a cleaning member can be made into the minimum. 
[0080]Now, coating liquid removed from the nozzle part 40a of the slit die 40 is transmitted to 
an outside surface of the cleaning member 94 and the support unit 96, and is received by the 
gutter 92. 

[0081]If the gutter 92 is returned to the upper part of a position in readiness, the above- 
mentioned air cylinder 90 will be contracted after this. 
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[0082]On the other hand, where glass substrate A is positioned via a loader which is not 
illustrated, it is laid in the stage 6, and adsorption maintenance of this glass substrate A is carried 
out by suction at the upper surface of the stage 6. 

[0083]Loading completion, then the thickness sensor 22 of glass substrate A descend, thickness 
of glass substrate A on the stage 6 is optically detected by this thickness sensor 22, and that 
detecting signal is supplied to the computer 54. Completion of measurement of thickness will 
raise the thickness sensor 22 to the original position. 

[0084]Then, when the stage 6 is moved forwardly towards the slit die 40 and a formation start 
line of a coat to that glass substrate A top reaches a delivery position of the slit die 40, forward 
movement of the stage 6 stops. 

[0085]And the slit die 40 descends in consideration of thickness of already measured glass 
substrate A, and predetermined clearance is secured between a delivery of the slit die 40, and 
glass substrate A. Here, since the gutter 92 is returned to a position in readiness, the gutter 92 
does not check descent of the slit die 40. 

[0086]If clearance is secured, discharging of the syringe pump 44 will be carried out, coating 
liquid will be breathed out from the slit die 40, and liquid reservoir C will be formed between the 
delivery tip 68 and glass substrate A. If the stage 6 is advanced to a forwardly moving direction 
at a fixed speed simultaneously with formation of such liquid reservoir C, continuing 
regurgitation of the slit die 40, i.e., coating liquid from the delivery, the coat D of coating liquid 
will be continued and formed in the upper surface of glass substrate A as shown in drawing 2 . 
[0087]If a formation end line which should end formation of the coat D on glass substrate A 
arrives at a just before position of a delivery of the slit die 40 with advance of the stage 6, 
discharging of the syringe pump 44 will be suspended at this time. Thus, formation of the coat D 
is continued to a formation end line, consuming coating liquid of the liquid reservoir C on glass 
substrate A, even if regurgitation of coating liquid from the slit die 40 is stopped (squeegee). 
When a formation end line on glass substrate A passes through a delivery of the slit die 40, it 
may be made to suspend discharging of the syringe pump 44. If discharging of the syringe pump 
44 is suspended, this syringe pump 44 will perform suctioning operation slightly, and will return 
coating liquid in the slit 64 in the slit die 40 to the manifold 62 side. Such a syringe pump 44 
inhales and, simultaneously with return operation, the slit die 40 goes up to the original position. 
[0088]On the other hand, when forward movement of the stage 6 is continued even if 
regurgitation of coating liquid from the slit die 40 was stopped, and the stage 6 reaches a 
termination of the guide groove rail 4, the forward movement is suspended. Then, glass substrate 
A in which a suction of glass substrate A to the stage 6 top was canceled, and the coat D was 
formed is removed from the stage 6 by unloader, and is supplied towards a next process. 
[0089] After the stage 6 passes the slit die 40, the gutter 92 is again moved to a recovery position 
from a position in readiness. In this state, only returned quantity breathes out coating liquid and 
the syringe pump 44 prevents air from remaining in the slit 64 of the slit die 40. Under the 
present circumstances, even if coating liquid is breathed out from a delivery of the slit die 40, 
that coating liquid is received by the gutter 92. 

[0090]Then, the die holder 32 descends to a position set to engagement reference level, and the 
slit die 40 ****s to a cleaning member which went up then. Subsequently, since it is returned to 
the position in readiness, the gutter 92 scratches coating liquid which has adhered to it 
mentioning above at the nozzle part 40a of the slit die 40, and removes the cleaning member 94. 
[0091]If the gutter 92 is returned to a position in readiness, the stage 6 will be returned to an 
initial position shown in drawing 1 , and, thereby, a series of application processes will complete 
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it. The stage 6 stands by until loading of the new glass substrate A is carried out, and the syringe 
pump 44 performs spreading housekeeping operation mentioned above, and stands by in an 
initial position. 

[0092] After breathing out a volatile high thing to solvents, such as acrylic coating liquid, the 
same solvent as using it for a penetrant remover, for example, coating liquid, from the nozzle 
208 of drawing 4 is made to breathe out. Namely, blowing off a penetrant remover from the 
nozzle 208 from a mouth of the nozzle 208 to a height of 2 mm, while a gutter is in a recovery 
position for cleaning and the slit die 40 is descending to the engagement reference level YC. The 
air cylinder 90 is expanded and the cleaning member 94 of a couple is made to contact an end of 
the slit die 40. 

[0093]The member 94a of direction-of-movement front sides removing remains coating liquid of 
the nozzle part 40a among cleaning members of a couple, if the gutter 92 is turned to a position 
in readiness and it is made to move in this state. A penetrant remover will be made to adhere to a 
removed field from the nozzle 208, and the penetrant remover will be wiped with the member 
94b by the side of direction-of-movement back of a cleaning member of a couple. Although a 
liquid thing can be scratched by the member 94a of front sides at this time, since volatility is 
high, an affix which evaporated, solidified and has adhered to the nozzle part 40a is 
unremovable. Since it dissolves again, becomes liquid with a penetrant remover which blows off 
from the nozzle 208 and removes it by the member 94b by the side of back, even when volatility 
is coating liquid which is easy to solidify highly, the nozzle part 40a can be cleaned easily. The 
member 94a of front sides may be omitted and remains coating liquid and a penetrant remover 
may be simultaneously removed by the member 94b by the side of back. A penetrant remover 
may be good and coating liquid itself [ besides a solvent of coating liquid ] may be [ anything 
which melts an affix which a solvent of coating liquid evaporated and remained ] sufficient as it. 
|~00941 Drawing 6 is a sectional view of a stage running direction showing another embodiment 
over coating liquid which volatilizes easily, and drawing 7 is a sectional view of the stage cross 
direction of drawing 6 . Here, the solvent evaporation machine 220 is formed on the gutter 92 at a 
position which adjoined the cleaning member 94 in a running direction of the gutter 92 as shown 
in drawing 7 . This evaporation machine to the shielding unit 225 which consists of the covering 
222 which wraps in the delivery tip 68 of the slit die 40, and the frame side cover 223, the seal 
224 which exists at a tip of each covering and intercepts a flow the open air and inside a 
shielding unit in contact with the slit die 40, and a pan. It comprises the pipe 226 which is in an 
inside of a shielding unit and spouts solvent vapor from the pore 227. 

[0095]The seal 224 of a shielding unit and a point of contact of the slit die 40 are more 
indispensable than the bottom 95 of a cleaning member caudad, in order to avoid interference of 
the seal 224 and the slit die 40 at the time of wiping by a cleaning member. A seal of the frame 
side cover 223 is arranged further again so that 310 may be contacted a place which does not 
have a delivery of the cross direction of the slit die 40. The solvent vapor feed unit 240 of 
drawing 8 performs supply of solvent vapor to the pipe 226. This solvent vapor feed unit 240 
comprises the switching valve 234 which controls an outflow of the source 232 of heating and a 
steam which consist of heaters etc. And solvent vapor is supplied to the pipe 226 through the 
tube 236 from the valve 234. The tube 236 keeps it warm for preventing dew condensation, or is 
heated to a suitable temperature with a heater etc. 

[0096]Here, control of a generated steam amount is performed by controlling temperature of the 
source 232 of heating. Humidity of a solvent of a there is saturated, and even if coating liquid is 
in a delivery of the slit die 40, it becomes impossible to evaporate, since a steam of a solvent of 
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coating liquid is filled to space (closed space) closed by the shielding unit 225 and the slit die 40 
according to this embodiment. 

[0097]immediately after [ therefore, / applying ] — an operative condition of drawing 6 — since 
coating liquid will not dry and solidify if a delivery of the slit die 40 is exposed to atmosphere of 
solvent vapor so that like, if a cleaning member is stuck and it wipes with this state, the nozzle 
part 40a of the slit die 40 can be thoroughly cleaned without a residue. Wiped-off remains 
coating liquid passes along the outlet 98 of the gutter 92, and the discharging hose 102, and is led 
to a waste liquid tank. On the other hand, a solvent which dewed within the shielding unit 225, 
and coating liquid breathed out from the slit die 40 during spreading housekeeping operation are 
also led to a waste liquid tank through the gutter outlet 98, the discharging hose 302, and a 
switching valve that is not illustrated. A procedure of cleaning using a device of this embodiment 
is as follows. First, when performing coating liquid regurgitation by cleaning, spreading 
housekeeping operation, etc., the gutter 92 is taken out to a recovery position. At this time, the 
shielding unit 225 and the slit die 40 are in a position which got used to a sliding direction, and 
both do not interfere in them. The cleaning member 94 jumps out of a recovery position here 
from a slit die crosswise like drawing 7, and a position which has the shielding covering 208 in a 
field which can be stuck with a slit die is said. Regurgitation of coating liquid under spreading 
housekeeping operation is performed in this position. It is made to descend until it will contact 
the seal 226 which attaches the slit die 40 to a shielding unit, if regurgitation of coating liquid is 
ended, and a closed space is constituted. Subsequently, open the valve 234 of the solvent vapor 
feed unit 240, solvent vapor is made to blow off from the pipe 226, and a closed space is filled 
with a steam of a solvent. Evaporation of coating liquid can be prevented by this. If a series of 
preparations are completed next, the valve 234 will be closed, supply of solvent vapor is stopped, 
and the slit die 40 is once raised to a home position. Subsequently, it is made to descend after 
moving the cleaning member 94 so that it may come directly under an end of the slit die 40 until 
the die holder 32 is set to the engagement reference level YC in the slit die 40. And the cleaning 
member 94 is raised, the cleaning member 94 is stuck to the nozzle part 40a of the slit die 40, the 
gutter 92 is moved to a position in readiness in the state, and an affix of the nozzle part 40a is 
removed thoroughly. In this embodiment, since a delivery of a slit die is made into atmosphere 
filled with coating liquid solvent vapor, remains coating liquid of a delivery does not evaporate, 
but since it is with a state of a fluid, if it wipes off by a cleaning member in this state, a remains 
affix is thoroughly removable. 

[0098]In having mentioned above, a cleaning member may be in the inside side of shielding 
covering. Furthermore a seal of shielding covering and a slit die could be performed, but a 
crevice may be opened. When a closed space is constituted from shielding covering, 
regurgitation of coating liquid may be performed by spreading operation preparation etc. It is 
also possible to form a sensor and to control solvent humidity in a closed space constituted from 
shielding covering and a slit die to a fixed thing. In a closed space which comprised contact of a 
shielding unit and the slit die 40, since it is desirable that it is a saturated vapor, solvent vapor 
may be supplied, so that it dews on the slit-die 40 undersurface and a solvent adheres. As for a 
path of the hole 227 on 0.5-5 mm and the pipe 226, 0.5-3 mm is [ an inside diameter of the pipe 
226 / 1-30 mm and thickness ] desirable. 

[0099]The cover covering 222 and the frame side cover 223 are electric, or it may be made to 
open and close them automatically by an air cylinder etc. 

[01 00] Next, with reference to drawing 9 - drawing 13, an embodiment of this invention different 
from an embodiment mentioned above is explained below. 
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[0101] An outline perspective view and drawing 10 which drawing 9 showed correlation of the 
slit die 40 and a recovery cleaning system are a crosswise sectional view when a lower end 
surface of the cleaning member 94 and the slit die 40 contacts. 

[0102]Reference of drawing 10 forms the grooves 301a and 301b in the nozzle part 40a of a slit 
die near the upper bed side of the cleaning member 94 at slit-die tip both sides. These grooves 
301a and 301b are angle grooves which hang down downward as they go in the slit 64 direction, 
and they are prolonged over a longitudinal direction of a slit die like drawing 9 . And in a 
longitudinal direction of a slit die, an inclination which goes to gutter 92 supporting section, 
namely, descends as it goes to an arrow direction of drawing 9 is provided. 1-30 degrees of an 
angle of inclination are desirable. 

[0103]Next, a coating method performed using a die coater concerning manufacture of a light 
filter which was got blocked one process and mentioned above is explained. 
[01 04] As first shown in drawing 1 , the table 6 is located in an initial position, and the feed screw 
78 is rotated for the gutter 92 further positioned in a position in readiness of the side to the 
pedestal 2 to one way with the electric motor 82 of recovery and the cleaning system 70, It is 
made to move from a position in readiness to a recovery position with the career 76. As for the 
cleaning member 94 of the gutter 92, in this recovery position, one end of the slit die 40 is 
positioned caudad. 

[0105]In this state, it switches, the electromagnetism change-over valve 46 of the syringe pump 
44 operates that between the pump body 52 and the suction hose 48 should be connected, and the 
pump body 52 attracts coating liquid in the tank 50 through the suction hose 48 to that inside. 
Then, that between the pump body 52 and the feed hose 42 should be connected, it switches, the 
electromagnetism change-over valve 46 of the syringe pump 44 operates, and the pump body 52 
carries out the regurgitation of the coating liquid of that inside towards the slit die 40 through the 
feed hose 42. This suction and discharging are repeated and all air within a course is discharged. 
[0106]Coating liquid breathed out from a delivery of the slit die 40 is received by the gutter 92, 
and is discharged by waste liquid tank which is not illustrated through the recovery hole 98 from 
this gutter 92. As it mentioned above, when inside of the slit die 40 is filled with coating liquid, 
as a last spreading preparation operation, as for the electromagnetism change-over valve 46 of 
the syringe pump 44, it switching and operating that the pump body 52 and the suction hose 48 
should be connected, and the pump body 52 attracting coating liquid of the specified quantity to 
the inside, and inside, coating liquid in the tank 50 through the suction hose 48, The syringe 
pump 44 stands by, after it switched and the electromagnetism change-over valve 46 has 
operated that the pump body 52 and the feed hose 42 should be connected. 
[0107]the until descent of the prescribed position is carried out for the die holder 32 in this state, 
and the delivery tip 68 of the slit die 40 is set to an optimal position for cleaning. 
[01 08] And in recovery and the cleaning system 70, by elongating the air cylinder till a final 
point, the gutter 92 goes up towards the slit die 40, and the cleaning member 94 of a couple is 
contacted by end of the slit die 40. 

[0109]Then, when the gutter 92 made it move towards that position in readiness, after the 
cleaning member 94 of a couple has stuck to the nozzle part 40a of the slit die 40, i.e., a delivery 
periphery including a delivery of the slit die 40, ****ing to this nozzle part 40a, these cleaning 
members 94 remove coating liquid adhering to an outside surface of the nozzle part 40a of the 
slit die 40 with scraping. 

[0110]At this time, from the blade parts 302a and 302b of the cleaning member 94, coating 
liquid which goes up goes into the grooves 301a and 301b of a slit die, and is caught. And liquid 
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caught by this slot serving as a flume will flow toward an arrow direction of drawing 9 , and it 
will be discharged from a flank of a slit die. By this effect, a slant face whose removed coating 
liquid is a slit die falls 304a and 304b as and does not soil near a delivery again. If 

polluted with coating liquid which removed near the delivery once, inconvenience — a product 
range which thickness unevenness of a running direction not only increases, but only the portion 
can use effectively [ thickness ] by coating thickness becoming thick at the head of a glass 
substrate below at an acceptable value becomes narrow, or coat faults, such as spreading 
occur -- will arise. Coating liquid which furthermore remained on a slant face of the nozzle part 
40a solidifies, and it becomes an affix, This contacts the upper surface 305 of the blade part 302 
of the cleaning member 94, a rise of a cleaning member is barred, and the cleaning member 94 
and the delivery tip 68 do not contact, but inconvenience that wiping of a delivery cannot be 
performed can also be prevented by this invention. 

[011 l]Now, coating liquid removed from the nozzle part 40a of the slit die 40 is received by the 
gutter 92. 

[01 12]If the gutter 92 is returned to the upper part of a position in readiness, after this, the above- 
mentioned air cylinder will contract and the cleaning member 94 will descend in connection with 
the gutter 92. 

[0113]On the other hand, where glass substrate A is positioned via a loader which is not 
illustrated, it is laid in the stage 6, and adsorption maintenance of this glass substrate A is carried 
out by suction at the upper surface of the stage 6. 

[0114]Loading completion, then the thickness sensor 22 of glass substrate A descend, thickness 
of glass substrate A on the stage 6 is optically detected by this thickness sensor 22, and that 
detecting signal is supplied to the computer 54. Completion of measurement of thickness will 
raise the thickness sensor 22 to the original position. 

[0115]Then, when the stage 6 is moved forwardly towards the slit die 40 and a formation start 
line of a coat to that glass substrate A top reaches a delivery position of the slit die 40, forward 
movement of the stage 6 stops. 

[01 16] And the slit die 40 descends in consideration of thickness of already measured glass 
substrate A, and predetermined clearance is secured between a delivery of the slit die 40, and 
glass substrate A. Here, since the gutter 92 is returned to a position in readiness, the gutter 92 
does not check descent of the slit die 40. 

[01 17]If clearance is secured, discharging of the syringe pump 44 will be carried out, coating 
liquid will be breathed out from the slit die 40, and liquid reservoir C will be formed between the 
delivery tip 68 and glass substrate A. 

[01 18] And if the stage 6 is advanced to a forwardly moving direction at a fixed speed 
simultaneously with formation of such liquid reservoir C, continuing regurgitation of the slit die 
40, i.e., coating liquid from the delivery, the coat D of coating liquid will be continued and 
formed in the upper surface of guide board A as shown in drawing 2 . 

[01 19]If a formation end line which should end formation of the coat D on glass substrate A 
arrives at a just before position of a delivery of the slit die 40 with advance of the stage 6, 
discharging of the syringe pump 44 will be suspended at this time. Thus, formation of the coat D 
is continued to a formation end line, consuming coating liquid of the liquid reservoir C on glass 
substrate A, even if regurgitation of coating liquid from the slit die 40 is stopped (squeegee). 
When a formation end line on glass substrate A arrives at a delivery of the slit die 40, the slit die 
40 goes up to the original position. 
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[01 20] On the other hand, when forward movement of the stage 6 is continued even if 
regurgitation of coating liquid from the slit die 40 was stopped, and the stage 6 reaches a 
termination of the guide groove rail 4, the forward movement is suspended. Then, glass substrate 
A in which a suction of glass substrate A to the stage 6 top was canceled, and the coat D was 
formed is removed from the stage 6 by unloader, and is supplied towards a next process. 
[0121]Subsequently, the stage 6 is returned to an initial position shown in drawing 1 , and, 
thereby, a series of application processes complete it. The stage 6 stands by until loading of the 
new glass substrate A is carried out, and the syringe pump 44 performs spreading housekeeping 
operation mentioned above, and it stands by, and repeats the same operation below in an initial 
position. 

r01221 Drawing 11 and 12 are what showed another embodiment concerning this invention, and 
an outline front view seen when drawing 11 saw the slit die 40 to a stage running direction, and 
drawing 12 are the figures at which it looked from the direction of Y of drawing 11 . The grooves 
301a and 301b incline downward in a slit-die longitudinal direction (arrow direction) here, The 
antitussive board 311a which dams up a flow of coating liquid near [ side 310 ] a slit die which is 
the trailer, 311b is provided, the pipes 306a and 306b are further attached to this antitussive 
board 311a and 311b of each, and suction discharging is carried out with the antitussive board 
311a and a pump which does not illustrate coating liquid which accumulated near 311b through 
the pipes 306a and 306b. It is discharged outside effectively, without accumulating in the 
grooves 301a and 301b at the time of nozzle part 40a cleaning, and coating liquid overflowing, 
also when there is much liquid which should be removed by this. 

[0123]In particular shape and a size in a section vertical to a slit-die longitudinal direction of a 
groove in the above working example may not be limited, and what kind of section shape, such 
as a triangle and semicircle shape, may be sufficient as it. 

[01 24] Although a groove attaches an inclination toward a slit and he is trying to prevent coating 
liquid which went into the groove 301 once beginning to leak outside in working example, 
limitation in particular does not have this angle of inclination, and its 5-60 degrees are preferred 
by the ease of carrying out of manufacture, and an effect of an inclination. 

[01 25] Although what is necessary is just to set in consideration of paint volume which should 
also remove aperture width of a groove in drawing 10 , depth a, and b, shape which does not spoil 
slit-die rigidity, etc., a= 2-20 mm and about b= 5-30 mm are preferred. 

[01 26] Furthermore, the blade part 302a of the cleaning member 94, the 302b upper surface 308a, 
A relation of a sliding direction of 308b and the lower end parts 305a and 305b of the grooves 
301a and 301b The braid 302a, 302b does not plug up an opening of the grooves 301a and 301b 
thoroughly, but it The groove 301a, It is desirable for the shortest length to the blade part 302a 
which is in the upper part from the lower end parts 305a and 305b of 301b, and the 302b upper 
surfaces 308a and 308b to set it as the 2/3 or less range of the aperture width a of the grooves 
301a and 301b. By this physical relationship, coating liquid eliminated upward by a cleaning 
member will be effectively led to the grooves 301a and 301b. 

[0127] Although the upper surfaces 308a and 308b of the blade parts 302a and 302b may be 
below the groove 301a and the 301b lower end parts 305a and 305b, this arrangement is suitable 
when there is much coating liquid adhering to the nozzle part 40a which should be removed. 
r01281Drawing 13 is a figure showing another embodiment in a section of a stage running 
direction. The braid 302a in case the cleaning member 94 contacts the slit-die 40 following 
figure here, The suction nozzles 400a and 400b are formed near the 302b upper surface, and even 
when it is difficult to make a groove depending on shape of a die, liquid removed to the fields 
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304a and 304b is kept from dripping. These suction nozzles 400a and 400b are being fixed to a 
slit die by the brackets 410a and 410b. 

[0129]There are the openings 401a and 401b in a suction nozzle toward the slit-die side, it is 
slightly larger than the length of a delivery longitudinal direction of a slit die, and the length of a 
longitudinal direction of the opening is good desirable to enlarge 2-20 mm. As for the opening 
401a and a 401b gap, about 0.5-20 mm is good so that coating liquid removed by a cleaning 
member can be attracted easily. 

[01 30] And there are the end connections 403a and 403b in an end of these suction nozzles 400a 
and 400b, a suction pump which is not illustrated to this is connected, and coating liquid on the 
braid 302a of the cleaning member 94 and the 302b upper surface is attracted with suction force 
of about 10-5000 mmAq. 

[0131]Operation using these suction nozzles 400a and 400b is as follows. 

[01 32] If a lower end surface of the cleaning member 94 and the slit die 40 contacts and the 
cleaning member 94 starts movement, what coating liquid which remained in a slit-die lower end 
surface failed to be written, and remained in part will overflow on the upper surface from the 
braids 302a and 302b of the cleaning member 94. 

[0133]This overflowed coating liquid is discharged to the exterior by a suction pump which is 
not illustrated through the openings 401a and 401b of the suction nozzles 400a and 400b, and the 
end connections 403a and 403b. 

[01 34] Therefore, after cleaning, coating liquid which remained all falls, the reattachment is 
carried out to regurgitation and coating liquid does not have influence bad [ to enlarge thickness 
unevenness of an application starting part, or to produce coat faults, such as spreading etc. 
] on the slant faces 304a and 304b of the nozzle part 40a. 

[0135]Coating liquid which furthermore remained on a slant face of the nozzle part 40a 
solidifies, a rise of the cleaning member 94 is barred, it cannot contact but inconvenience that 
wiping of a delivery is impossible can also prevent the cleaning member 94 and the delivery tip 
68 by this invention. 

[01 36] A suction nozzle which made a longitudinal direction opening of a nozzle larger 2-20 mm 
than thickness of the cleaning member 94 apart from the above-mentioned thing, It enables it to 
move to a longitudinal direction of the slit die 40 simultaneously with the cleaning member 94, 
only remains coating liquid on the upper surface of the braids 304a and 304b of the cleaning 
member 94 is attracted, and it may enable it to discharge. In this case, by simultaneous 
movement of a cleaning member and a suction nozzle, cleaning of a lower end surface of the slit 
die 40 and recovery of remains coating liquid will be simultaneously performed over a 
longitudinal direction, and the same effect as the above-mentioned thing is acquired. 
[0137] 

[Effect of the Invention] Since according to Claim 1, the coater of 8, and the coating method the 
delivery position of an applicator is detected for every applicator, the delivery of an applicator 
and the relative position relation of a cleaning member are kept constant and both are made to 
**** as explained above, Since can always **** by fixed energizing force, the residual coating 
liquid which adhered near the delivery of an applicator can be removed thoroughly, energizing 
force is finely changed in a position simultaneously and it is made to the optimal thing, wear of a 
cleaning member is made to the minimum and the life of protection against dust and a cleaning 
member can be improved. 

[0138]Since according to the coater and coating method of Claims 2, 9 and 10 it cleans at the 
time of volatile high coating liquid use after making the solvent of this coating liquid adhere near 
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the delivery of an applicator, Since an affix is easily and thoroughly removable even if coating 
liquid desiccation is carried out and a solid adheres, the high coating products of quality without 
a coat fault are obtained. 

[01 39] According to the coater of Claim 3, since it cleans by making the neighborhood of a 
delivery of an applicator into the atmosphere which does not evaporate easily, it can clean with a 
fluid, without also solidifying volatile high coating liquid, and residual coating liquid can be 
removed thoroughly. 

[0140]Since the sump groove in which the coating liquid which remains when it removes by a 
cleaning member in the position near the braid upper surface of the surrounding cleaning 
member of an applicator is accumulated was provided according to Claim 4, the coater of 1 1, and 
the coating method, the coating liquid which viscosity is low and flows easily is transmitted, and 
carries out the reattachment of the applicator slant face to a delivery, The coating liquid which 
remained on the applicator slant face solidifies, contact at a cleaning member and the tip 68 of a 
delivery is barred, and the inconvenience that wiping of a delivery is impossible can also be 
prevented. 

[0141]Since the slit-die undersurface breathes out coating liquid in the pure state, forms a bead 
and can start coating by this, the effective area where thickness unevenness moreover becomes in 
an acceptable value uniformly about coating thickness can be made large, yield increases, and 
productivity can be improved. Coat faults, such as spreading do not occur but quality also 
improves. 

[0142]Since according to the coater and coating method of Claims 5, 6 and 12 the discharge unit 
which discharges the coating liquid which accumulates in a sump was added, or coating liquid 
overflowing from a cleaning member was directly attracted with the nozzle and it has improved 
for surplus coating liquid to be eliminated more effectively, productivity can be improved 
further. 

[0143]Since the above-mentioned coater and the coating method are used according to the 
manufacturing installation and manufacturing method of Claim 7 and the light filter of 13, 
manufacture of the high light filter of quality can be attained and productivity can also be raised. 

[Brief Description of the Drawings] 

[Drawing H it is an outline perspective view of the die coater of one embodiment of this 
invention. 

[Drawing 2] It is an outline lineblock diagram showing the die coater of drawing 1 including the 
supply system of coating liquid. 

[Drawing 31 Thev are a slit die of the die coater of drawin g L and an outline lineblock diagram of 
the rising and falling mechanism. 

[Drawing 4 l it is a front view showing recovery and the cleaning system of the die coater of 

drawing 1 . 

[Drawing Sl it is a perspective view showing a part of gutter of drawing 4 . 

[Drawing 6] It is a sectional view of a stage running direction showing recovery and the cleaning 
system of another working example. 

[Drawing 7 l it is a sectional view of the stage cross direction of drawing 6 . 

[Drawing; 8] It is a schematic diagram showing an element unit by this invention. 

[Drawing 9 1 It is a perspective view showing recovery and the cleaning system of the die coater 

of another working example. 

[Drawing 10] It is a sectional view of the stage running direction of drawing 9 . 
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[Drawing 1 H it is a front view showing recovery and the cleaning part of another working 
example. 

[Drawing 121 It is a sectional view of the stage running direction of drawing 11 . 

[Drawing 131 It is an outline sectional view of a stage running direction showing recovery and the 

cleaning system of another working example of this invention. 

[Description of Notations] 

6 Stage 202 Sensor 

14 Feed screw 208 Nozzle 

22 thickness sensor 220 -- a solvent evaporation machine 

40 Slit-die (applicator) 222 shielding covering 

44 Syringe-pump 225 Shielding unit 

50 Tank 226 Pipe 

62 Manifold 232 Source of heating 

64 Slit 234 Valve 

68 Delivery tip 240 solvent- vapor feed unit 

70 Recovery and cleaning system 301 groove 

76 Career 302 Braid 

78 Feed screw 304 Slant face 

82 Electric motor 306 pipe 

88 Rise-and-fall bracket 310 Side 

90 Air cylinder 311 antitussive board 

92 Gutter 400 suction nozzle 

94 Cleaning member 401 opening 

96 Support unit 403 end connection 

98 Outlet 410 bracket 

102 Discharging hose 

104 Waste liquid tank 

106 Suction hose 

108 Vacuum pump 
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